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Aim: The aim of the present study was to compare HS with FCS 
for their respective efficacies in promoting AC' growth in mono- 
layer culture which is a prerequisite for obtaining a sufficient 
number of cells for grafting. 
Methods: We have developed a technique of culturing the human 
AC of elderly individuals in the presence of autologous (from the 
same donor) or homologous (from different donors) HS. One of 
the major problems with growing human AC from elderly persons 
is the use of collagenase to release cells from cartilage frag- 
ments. Long exposure (more then 2 h) of cartilage fragments to 
coltagenase is toxic to cells that do not survive in culture. 
Results: Two procedures have been developed for initiating cell 
monolayers from articular cartilage. Procedure I consists of 30 
min pre-treatment of finely diced cartilage fragments with 1 rag/ 
ml oollagenase (Sigma type I b) and then after extensive washing 
by incubating 200 mg (wet/wt.) cartilage fragments per 25 cm 2 
flask in a film of nutrient medium (DMEM + 20% HS). The medi- 
um is changed two times a day until good cell monolayer is 
obtained. This takes one to two weeks. Procedure II consists of 
releasing the AC by 18 h collagenase digestion in the presence of 
20 % HS. The released cells are rinsed free of collagenase and 
seeded in the above nutrient medium. The cells attach progress- 
ively in a few days and will start to grow after a week or two. 
When the cells are attached the medium is changed and the cells 
maintained in culture until they become confluent. The effects of 
HS and FCS on 3H-thymidine incorporation and cell density were 
also compared. It was found that HS stimulates 3H-thymidine 
incorporation and increases cell density in monolayers much 
more than FCS. Twenty % FCS often inhibits 3H-thymidine incor- 
poration whereas 20% HS still induces linear stimulation and 
strongly increases the cell number. 
Conclusions: These data show that HS is superior to FCS in 
establishing monolayers of human AC and therefore should be 
preferred for growing human AC. 
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TGF-bl counteracts the IL-1 deleterious effects on cartilage but 
the control of its expression in chondrocytes is unknown. We 
determined how TGF-bl in vitro synthesis could be influenced by 
IL-1 treatment. 
Methods: Bovine chondrocytes (BAC) were treated with IL-1 [3 (10 
ng/ml) for various periods of time. Northern-blotting or semi- 
quantitative RT-PCR were used to determine the steady-state 
levels of TGF-~s and their receptors. TGF-~I protein level was 
measured by ELISA. Transient transfection of TGF-[}I promoter 
constructs, fused to the luciferase reporter gene, was performed. 
Gel retardation assays were used to characterize the transcription 
factors implicated. 
Results: In the presence of low serum level (2% FCS), IL-1 was 
found to increase the TGF-131 expression of BAC, both at mRNA 
and protein levels. This effect was shown to be mediated by a 80- 
bp region of the TGF-131 promoter, located between -732 and 
-652 bp upstream the transcription start site. Gel retardation 
assays, associated to competition analysis, revealed that this 
region could bind AP-1 and AP-4 transcription factors. 
In parallel, we studied the potential effect of the NSAID 
Acecfofenac on the expression of TGF-J31, ]32, ~3 and the recep- 
tors TI~R-I and.TI3R-ll by BAC treated or not with 11-113. 
Aceclofenac was shown to enhance the expression of the three 
TGF-13 isoforms in controls (without IL-113), whereas it decreased 
that of IL-113. The effect on TGF-131 was associated with a 
reduced binding of the transcription complex to the 80-bp 
sequence previously detected. Furthermore, the drug was 
capable of synergism when combined to 11--1. No significant 
effect was observed on the expression of TGF-I~ receptors. 
Conclusions: IL-113 increases TGF-bl through a 80-bp sequence 
of the promoter which binds AP-1 and AP-4. Because of its 
ability to down-regulate IL-1 production and to stimulate TGF-13 
expression in chondrocytes, Aceclofenac may have chondro- 
preservative properties. 
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Aim: The objective of this study was to determine the effects 
of mechanical vibration loading on DNA and proteoglycan 
syntheses in cultured rabbit articular chondrocytes. 
Methods: Chondrocyte culture plates were placed in a vibratory 
apparatus and subjected to a mechanical vibratory load at vari- 
ous frequencies and periods in culture. Mechanical vibration was 
applied at a sinusoidal waveform of 1.4 g-acceleration with fre- 
quencies of 200, 300, 400, 800, and 1600 Hz. 3 H-thymidine and 
H235SO4 incorporation were used to detect radiolabeled DNA 
and proteoglycan syntheses, respectively. 
Results: A frequency of 300 Hz showed a time-dependent aug- 
mentation of DNA synthesis and gave a maximal increase at day 
3 with periodic vibration (8 h per day) and at 72 h or longer with 
continuous vibration. It also promoted proteoglycan synthesis in 
long-term culture (from 3 to 15 days) by periodic vibration. 
However, frequencies above 400 Hz suppressed biosynthesis. 
Conclusions: These results suggest that mechanical vibration 
at certain frequencies may modulate biosynthetic response of 
articular chondrocytes. 
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Aim: The reactive oxygen species (ROS) have been demon- 
strated to play an important role in the cartilage loss in osteo- and 
rheumatoid arthritis. However, the role played by ROS in the 
initiation and the progression of synovial membrane inflammation 
is not yet clearly identified. This research work was designed to 
investigate the effects of ROS on the expression of three inflam- 
matory genes interleukin-1 ~ IL-113 cyclooxygenase-2 (COX-2) and 
nitric oxide synthase (iNOS). 
Method: Human chondrocytes were enzymatically isolated from 
osteoarthritic knee cartilage and then cultured in suspension for 
48 h in the absence or in the presence of lipopolysaccharide 
(LPS) and with or without increase amounts of two anti- 
oxydant mol-ecules, N-monomethyI-L-arginine (L-NMMA) and 
N-acetylcysteine (NAC). in a second set of experiments, chon- 
drocytes were submitted to an oxidative stress for 4 h by in 
cubation with SIN-l, a peroxynitrite (-ONOO) generating mol- 
ecule or with SNAP, a nitric oxide (NO) donor at the concentration 
of 101 M. After washings the cells were cultured for the next 24 h 
with or without lipopolysaccharide (LPS) (10 ug/ml) IL-I~ iNOS 
and COX-2 gene expressions were quantified by real time and 
quantitative RT-PCR. 
Results: The expression of IL-I~ iNOS and COX-2 genes was 
markedly increased by LPS. The addition of L-NMMA, a NO syn- 
thase inhibitor, did not significantly modify constitutive and LPS- 
stimulated iNOS IL-I~ and COX-2 gene expression. NAC 
enhanced IL-I~ and iNOS mRNA levels without affecting the 
COX-2 gene expression. The pre-treatment of cells with SIN-t did 
not induce gene expression but inhibited (-25%) the LPSinduced 
1NOS expression. IL-I~ and COX-2 mRNA levels were not affect- 
ed by SIN-1 exposure. On the other hand, SNAP fully blocked 
LPSinduced iNOS gene expression and decreased IL-I~ and 
COX-2 mRNA levels by 25 and 54 %, respectively. 
Conclusion: Taken together, these results clearly demonstrate 
that ROS by themselves do not induce the expression of IL-I~, 
iNOS and COX-2 genes but regulate the magnitude of their 
expressions in response to stimulating agents. 
This work was supported by an unrestricted educational grant 
from UCB Pharma. 
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Caspases is a familiy of citosolic proteases that have been 
strongly implicated to play an essential role in apoptosis. 
Recently, it has been reported elevated levels of apoptosis in 
osteoarthritis (OA) cartilage. Nitric oxide (NO), Tumour necrosis 
factor a (TNF(x) and Interleukin 113 (IL- 113) are three potent proin- 
flammatory agents that induce catabolic responses in chondro- 
cyte cells. In this work, we compared the donor of NO, sodium 
nitroprusside (SNP), TNFa and IL-11~ effects on caspases family, 
mRNA expression in human chondrocyte cells from healthy and 
OA donors. 
Method: Caspases mRNA expression was analysed by ribo- 
nuclease protection assay. As a control, chondrocyte apoptosis 
was induced by staurosporine (100 nM). 
Results: Initial studies realized in normal chondrocyte cells 
showed that SNP (0.05, 0.5 and 5 mM), TNF(~ (1, 10 and 100 
ng/ml) and IL-113 (0.5, 5 and 50 ng/ml) elicited the mRNA expres- 
sion of caspase-3, and 7 in a dose- and time-dependent manner. 
There was a rapid rise by 1 hours after stimulation which peaked 
at 48 hours and began to diminish by 96 hours. Values at 48 
hours for each stimuli versus basal level were Caspase -3: TNFc~ 
450%, IL-II~ 380% and NO 390%; Caspase-8: TNF(x 750%, IL- 
l 1313 610 % and NO 650%; Caspase 7: TNF(x 540%, IL-113 420% 
and NO 210%. Interestingly, Caspase-1 mRNA expression was 
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only elicited by TNF~. This response started as early as 12 hours, 
reaching maximum levels at 24 hours of incubation (700% vs 
basal, n=3, p < 0.05) and sustaining highest levels to 96 hours. To 
better extrapolate what occur in patients with OA, parallel experi- 
ments were performed in human OA chondrocyte cells. NO, 
TNFcc and IL-I~ also augmented the expression c caspasa-3, -8, 
and -7 compared with basal levels. Similar to health chondrocyte 
cells, mRNA caspase-1 was only induced by TNF¢z in OA chon- 
drocyte cells. Caspases-2, -5, and -6 were detected in both nor- 
mal an OA cells, however the mRNA levels were not significantly 
modified by an stimuli, at any time nor dosage employed. 
Granzyme B was not detected by neither normal nor OA chondo- 
cytes. Healthy cells had a stronger esponse to NO, TNFc¢ and IL- 
l I~ cytokines than OA cells. 
Summary: In summary, the profile of gene expression of cas- 
pases family in normal and OA chondrocytes imilar. Only TNFa 
induces mRNA caspase-1 expression. These data could be 
important for a better understanding of OA pathogenesis. 
Supported by Grant by Fondo Ivestigacion Sanitaria (FIS: 00/943) 
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Cell matrix interactions regulate chondrocyte differentiation and 
survival. The alpha 1 integrin is a major collagen receptor. Mice 
that are alpha I deficient develop normally and provided the 
opportunity to begin addressing the role of cell-matrix inter- 
actions in chondrocyte apoptosis and OA development. The 
alpha I knock out was prepared on the Balb C background. Wild- 
type Balb C mice develop aging-associated egenerative joint 
change, prominently in the knee by approximately 12 months. 
Mice were analyzed at the age of 9 months to determine whether 
the alpha 1 deficiency is associated with a joint phenotype. Left 
and right knee joints were obtained from integrin al deficient mice 
(Balb/c, al-/-) and wildtype mice (al +/+). 
Sections were analyzed for cartilage degeneration, synovial pro- 
liferation and glycosaminoglycan depletion. I tegrin a 1-/-mice 
showed moderate to severe cartilage degeneration with an aver- 
age score of 1.36 while the average score for al +/+ mice was 0.5. 
Similar differences were seen for glycosaminoglycan depletion 
(1.05 vs. 0.5 for al-/- vs. al+/+) and synovial cell proliferation 
(0.75 vs. 0.25). The data indicate accelerated cartilage degrada- 
tion and glycosaminoglycan loss as well as an inflammatory syn- 
ovial response in al-/- mice. Deficiency in the alpha-1 integrin is 
associated with accelerated aging-dependent development of 
OA and provides a model to examine cell-matrix interactions in 
chondrocyte apoptosis and OA pathogenesis. 
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